Many well-intentioned and potentially useful data handling computer systems fail to realise their potential because inadequate effort has been made to humanise the computer/operator interface. Programs are usually written by people who are logical thinkers, enjoy working with computers and who find satisfaction in writing their programs. Unfortunately those same programs often have to be used by people who are illogical, who fear computers and loathe having to work with them. Some suggestions for humanising the computer/operator interaction are made.
computers, though perhaps computers have been designed to think like programmers. Whichever came first, programs are written by people who think like computers. Ordinary people are delightfully illogical, biased, stubborn and probably do not wish to be any other way. Unfortunately it is biased, stubborn and illogical people like us who often have to use the programs designed with blinding logic by those animated computers, the professional programmers.
While he writes, the programmer's mind is full of rules and conditions, ifs and buts, inclusions and exclusions, fors and nexts, and 101 other rules of program writing. You, at various times, must interact with the program providing information, carrying out instructions, or changing tapes or discs. Unless the programmer is very careful he will write the program so that it interacts with the user -a relative ignoramus and very threatened -as though the user thinks in the same way as the programmer and shares his knowledge. Figure 1 shows an example of the instructions which a professional programmer presented on the computer screen, to be acted on by an anaesthetist.
The majority of anaesthetists who have been confronted with this set of instructions have been unable to carry them out the first time, the second time, and even the third time they tried. To the programmer who wrote them what was required was transparently clear. It might be argued, "Why should the anaesthetist have to bother about this at all?". If sensible decisions about selecting computers and computer programs are to be made by the anaesthetist then the anaesthetist must be familiar with all the problems which can arise when programs are being implemented.
In our experience the best quality data entry is made by a strongly motivated anaesthetist who recorded the original data on his anaesthetic form. We believe that anaesthetic data are best entered by anaesthetists. Therefore the instructions must be capable of being understood by anaesthetists and the computer must be made to respond to the anaesthetist in a sympathetic and "human" manner. Solutions 1. Get some personal knowledge of the way in which programmers think. A simple book which may be useful is "The Programmer's Book of Rules".2 2. Make sure that you know what you want your computer to do and what the result of all your data processing is to be. 3. Demand a "friendly" program. This is a program which doesn't treat you like an idiot, tolerates minor errors and detects and corrects them, lets you use upper or lower case characters when typing answers and occasionally offers a bit of selfdeprecating advice ( Figure 2 ). 4. The computer should tell you when it is busy and what it is doing, not just leave you watching a blank screen. When faced with a blank screen anaesthetists on average wait only 3.5 seconds before pressing a key -any key at all. The loading of large tables of data sometimes takes 10 or 20 seconds and this seems like an eternity to someone waiting to use the equipment. A comment on the screen, such as "Please be patient. .. anaesthetic tables being loaded", reassures the anaesthetist that the computer is still operating and that shortly it will be ready to accept more information. 5. The computer must check all data which is input to the system and notify the person entering it if incorrect data has been provided, giving him an opportunity to change the data. To allow the programmer to develop these checks you must provide him with detailed specifications of the nature and limits of the data which are being entered at every step. You must be able to tell him whether the data are to consist of letters, words, numbers, or a combination of letters and numbers.
If numbers are to be entered which lie within a certain range, e.g. 1-4, then the entry of a number outside that range should cause an error message, e.g. "Number Out Of Range" to be displayed and the program should display the question again. If a number is required and a character of the alphabet is provided then the error message should read "Number Required". Depending on the type of data to be entered through the keyboard, checking routines can be designed to trap errors and provide appropriate feedback which will facilitate the entry of correct data. 6. Provide one instruction at a time. We have found that when anaestheists are presented with the instructions shown in Figure 3 they are only very rarely able to carry them out. Our experience suggests that doctors are usually incapable of carrying out instructions if more than one instruction is provided at a time.
7. Give prompt and useful feedback following the provision of data. Behavioural scientists tell us that people will only continue to do what you want them to do if they derive some significant benefit from it. The provision of a monthly summary of anaesthetic achievements is in most cases an adequate reward for our registrars. 3 The ability to summarise data over longer periods or to provide reports about specific aspects of anaesthetic practice also appears to be an adequate feedback mechanism. An example of part of a typical report for an anaesthetic registrar is shown in Figure 4 . 8. Provide relevant coding at the appropriate time for the data entry. When a selection of two or three items from a small fixed list of options is required then the coding may be provided on the anaesthetic chart. Examples are given in Figure 5 . If the number of choices is large, e.g. the names of operations, then the coding of these names cannot be provided on the anaesthetic chart without producing an unacceptable and probably unreadable list of operations. In this case we strongly recommend that freehand entry of the names of operations should be allowed on the anaesthetic chart. The coding of these names is carried out by the computer itself. This can be achieved by providing within the computer lists of operation names with the appropriate code numbers. The anaesthetist gains access to these codes at the time of data entry by entering the first letter of the procedure he wishes to code. This results in an alphabetical list of operations beginning with that letter being displayed on the screen and the anaesthetist selects the appropriate code for the operation which he has recorded on the anaesthetic sheet ( Figure 6 ). In similar fashion internal computer tables may be used to identify anaesthetists and surgeons. In some departments coding information is provided on the back of the anaesthetic record form but this is unwieldy, frustrating and time consuming. Very few anaesthetists are competent typists. The use of tables of data allows figures to be entered not words. The chances of finding the right numeric key will be approximately two and a half times better than the chances of finding a letter key because there are 26 letter keys but only 10 numeric keys. Many computers offer extra keys which can be programmed to represent some special function or common data entry. Two special function keys, labelled "YES" and "NO", which enter yes or no when pressed are valuable aids to the speedy entry of data (Figure 7 ). They allow one key press to replace three or four key presses normally required if YES has to be typed and the ENTER or CONTINUE key pressed. 9. Always ensure that the programmer has provided a safe way out of a mess. No matter how skilled we are or how good our intentions we will at times get ourselves into a mess. A special function key labelled "EXIT" (Figure 7) will allow you to back gracefully and nondestructively out of that part of the program where you are totally confused or in error. The program should be constructed so that the only data which is lost when the EXIT key is pressed is that part of the data entry which you put in immediately prior to becoming lost and confused. Correctly entered data input up to that time should be secured. 10. Provide a clear and simple, jargon-free operational manual for the operators. Instructions on getting started, fixing errors, and finishing up must be written in simple English and should be tested for clarity by being shown to someone who has never used the equipment before. Then rewrite them more simply still and show them to someone else. 11. Ensure that the working environment for those who must use the computer is quiet, well lit and at a comfortable temperature. Spend freely on a comfortable swivel chair, with castors and armrests and if necessary provide a footrest for short people. 4 
CONCLUSION
Computers are meant to be a help not a hindrance. They will only be a help if they respond to their operators in a human way. The extent to which your computer has been humanised can perhaps be assessed by the name which it acquires. You will have noticed that many computers are called FRED. The last three letters stand for Ridiculous Electronic Device. Our anaesthetic department computer is called HORACE. The department secretary made her comment with the sign which she placed on the office door soon after Horace arrived:
CHAMBER OF HO RACE ENTER AT OWN RISK
